Introduction
Obesity is recognised as a major public health epidemic [1, 2] . In childhood, overweight and obesity is a prevalent and increasing health problem [3] . For German children and adolescents aged 3-17 years, the prevalence of overweight is 15 and 6.3% for obesity [4] .
Obesity in childhood is associated with medical consequences in childhood and adolescence and is also a risk factor for diseases in adulthood [5, 6] . Moreover, obesity in childhood is associated with negative psychological consequences [7, 8] . The effects of child and young adolescent overweight and obesity on poorer (health-related) quality of life (assessed by paediatric quality of life questionnaires) and psychosocial well-being were documented in clinical samples [9] [10] [11] and, to a smaller extent, in community-based samples [12] [13] [14] .
Exploring the frequency of mental disorders (according to DSM-IV criteria [15] ), Vila et al. [16] showed that internalising problems (i.e. behaviours that deal with problems within the person such as anxiety disorders and affective disorders) and externalising problems (i.e. behaviours directed outward such as disruptive behaviour, including attention deficit hyperactivity disorder (ADHD)) were frequent in 155 obese out-patients. More specifically, 63 children and adolescents had at least an anxiety disorder, 19 had an affective disorder, and 25 had a disruptive behaviour disorder.
With regard to externalising disorders, Agranat-Meged et al. [17] showed a higher risk of ADHD (assessed by clinical evaluation) for children hospitalised for obesity compared to the general population. Holtkamp et al. [18] reported that the prevalence of overweight and obesity in a clinical sample of boys with ADHD (assessed by clinical evaluation) was higher than the age-adapted reference values of the German popula-tion. Among a non-clinical population, there was only a slight increment in the comorbidity of ADHD (assessed by the Strengths and Difficulties Questionnaire [19] ) in obese students with BMI > 40 [20] . Studying potential mechanisms underlying the comorbidity between obesity and ADHD in clinical samples, Cortese et al. found that obese adolescents with bulimic behaviour [21] and obese adolescents with excessive daytime sleepiness [22] have a higher probability of presenting with ADHD symptoms (assessed by the Conners' Parent Rating Scale [23] ).
Furthermore, overweight children in a community sample had higher scores on social problems, delinquent behaviour, and total problems (assessed by the Child Behaviour Checklist [24] ) compared to non-overweight children [25] . Similarly, Stradmeijer et al. [26] showed that both parents and teachers reported more behaviour problems (assessed by the Child Behaviour Checklist and the Teacher Report Form [24] ) in overweight children, particularly in pre-pubertal children (10-13 years).
Results concerning internalising problems (i.e. depressive symptoms and anxiety disorders) also show support for a relationship with obesity [27] . For example, Britz et al. [28] demonstrated high rates of mood and anxiety disorders (according to DSM-IV diagnoses) in a clinical group of 47 extremely obese adolescents. However, results based on a population-based sample of obese adolescents [28] as well as results based on a community survey [29] showed that obese adolescents and young adults did not suffer more frequently from mental disorders, such as anxiety or mood disorders (assessed by clinical evaluation). In a school-based sample of pre-adolescent children, overweight girls, but not overweight boys, manifested slightly more depressive symptoms (assessed by the Children's Depression Inventory, CDI [30] ). This association was mediated by overweight concerns in girls [31] . Consistent with these findings, Gibson et al. [32] demonstrated an association between increasing (age-and gender-specific) BMI and higher levels of depression (assessed by the CDI) in primary school-aged children. Again, the increase in depression as BMI increased was stronger in girls than in boys. Prospective studies suggest a longitudinal association between childhood depression and female obesity [33] [34] [35] .
Moreover, overweight adolescents in a weight management clinic were at greater risk of sleep problems (assessed by sleep questionnaires and behavioural assessment) than healthy controls [36] . Even among 5-and 6-year-old children, the prevalence of obesity decreases by duration of sleep, independent of other risk factors for childhood obesity [37] .
The aim of our study was to analyse the prevalence of obesity and the association with comorbid mental disorders in a community-based sample of German children aged 6-14 years. Based on the literature, we expected that obesity would be associated with increased risk of externalising disorders (i.e. hyperkinetic disorders, conduct disorders), internalising disorders (i.e. anxiety disorders, depressive disorders), and sleep disorders as indicators of negative psychological effects. Moreover, we examined whether the association between obesity and increased risk of mental disorders would be modified by gender and age group. In contrast to previous studies, we recruited a large community-based sample (n = 156,948). Secondly, rather than utilising self-reports, we operationalised obesity and comorbid disorders by physician diagnoses according to the ICD-10 classification [38] .
Material and Methods

Participants
A total of n = 156,948 children (51.2% male) aged between 6 and 14 years (mean = 10.21, SD = 2.62) participated in this study (table 1). To explore age effects, 3 age groups (categorised as 6-to 8-year-olds, 9-to 11-yearolds, and 12-to 14-year-olds) were examined. All participants were members of a German national health insurance named Gmünder ErsatzKasse (GEK).
Measurement of Obesity, Internalising Disorders, Externalising Disorders, and Sleep Disorders
In Germany, health insurance companies possess a large amount of insurance-related data due to the companies' administrative tasks. In the course of completing an invoice, physicians report patients' ICD-10 diagnoses (via the regional association of statutory health insurance physicians) to the patients' statutory health insurance company. The anonymous data of the GEK concerning the rates of several disorders, assessed by physician diagnoses (according to the ICD-10 international classification of diseases [38] ; see table 2 for the corresponding ICD-10 codes) during the year 2004 was coded (0/1 = ICD-10 diagnosis absent/present). A similar study [39] indicates that the data of the GEK was comparable to data of a nationwide report from the Federal Statistical Office. It Paediatric Obesity and Comorbid Disorders 69 is of note that payment is determined according to a medical fee schedule independent of reported ICD-10 diagnoses. These disorders include obesity, externalising disorders (consisting of hyperkinetic disorders and conduct disorders), internalising disorders (consisting of anxiety disorders and depressive disorders), sleep disorders, and stay in hospital (0/1 = zero/at least 1 day).
Statistical Analyses
We evaluated χ 2 statistics to test the simple association between physician-diagnosed obesity and comorbid disorders (externalising disorders, internalising disorders, sleep disorders, and stay in hospital). The odds ratio (OR) as a mean of evaluation of risk and its 95% confidence interval (CI) were computed for each comorbid disorder. Using logit-loglinear models, main effects and interaction effects of the 3 independent variables (physician-diagnosed obesity: presence 1/absence 0, gender, and age group: 6-8 years, 9-11 years, 12-14 years) on the dependent variables (i.e. externalising disorders, internalising disorders, sleep disorders, and stay in hospital; each dependent variable was categorised as presence 1/absence 0) were tested.
Results
Descriptive Analyses
In the total sample of 156,948 participants, the prevalence of physician-diagnosed obesity was 3.8%. Of the participants, 6.5% were diagnosed with externalising disorders (5.2% hyperkinetic disorders, 2.0% conduct disorders), 2.8% with internalising disorders (2.3% anxiety, 0.5% depressive disorders), 0.7% with sleep disorders, and 5.9% stayed at least 1 day in the hospital.
Neither age group, χ 2 (2, n = 156,948) = 0.26, not significant (n.s.), nor physician-diagnosed obesity prevalence, χ 2 (1, n = 156,948) = 0.27, n.s., differed significantly by gender. With age group there was an increase in physician-diagnosed obesity prevalence, χ 2 (2, n = 156,948) = 462.46, p < 0.001 (see table 1 ).
Associations between Obesity and Externalising Disorders, Internalising Disorders, Sleep Disorders, and Stay in Hospital
Physician-diagnosed obesity was significantly associated with each of the 4 disorders ( Logit-loglinear analyses showed that, with regard to gender, the increased ORs were higher in girls with physician-diagnosed obesity compared to boys with physician-diagnosed obesity for externalising disorders (OR = 1.91 vs. 1.52) and internalising disorders (especially anxiety, OR = 2.15 vs. 1.43) (table 4). According to age group, the increased OR was higher in 12-to 14-year-olds with physician-diagnosed obesity, compared to younger children with physician-diagnosed obesity, for internalising disorders (especially anxiety, OR = 2.32 vs. 1.59 and 1.43) (table 5). There was no significant three-way association between obesity, gender, and age group.
Discussion
In the present study, the association between obesity and mental disorders (assessed by physician diagnoses according to ICD-10) was investigated in a large community-based sample of children and young adolescents (age range 6 to 14 years). Overall, 3.8% of the sample was diagnosed as obese. There were no gender differences in obesity prevalence. However, there was an increase in obesity prevalence with age. While the findings regarding gender and age correspond with a representative German epidemiological survey [4] , our prevalence of obesity was remarkably lower that that of the above mentioned survey (6.3%). One possible explanation for this discrepancy is that in our study, in order to be diagnosed as obese, children must have consulted a physician. Therefore, within the subgroup of children not diagnosed as obese, there might be obese children who did not consult a doctor. On the other hand, there may be obese children who visited a physician to treat a medical problem that was not directly related to obesity. In some of these cases, it is conceivable that the physician may not have recorded the (additional) diagnosis of obesity. In this regard, prevalence rates of internalising disorders (e.g. anxiety: 2.3% in our study vs. approximately at least 10% in others [40, 41] ) are also underestimated, whereas prevalence rates for externalising disorders (a disorder that might be more likely to prompt someone to consult a physician) nearly correspond to German epidemiological data (e.g. hyperkinetic disorders: 5.2% in our study vs. 3-4% in another study [42] ). Thus, the reported effects might be underestimated to some degree. However, it seems worthwhile to utilise objective data in addition to subjective questionnaire data. Is there an association between obesity and mental disorders? We found clear evidence for increased risks of externalising disorders (OR = 1.64; hyperkinetic disorders: OR = 1.43; conduct disorders: OR = 2.17), internalising disorders (overall OR = 2.00; anxiety OR = 1.74; depression OR = 3.21), sleep disorders (OR = 1.87), and a stay in hospital (OR = 1.44) for children with obesity when compared to children without physician-diagnosed obesity. However, due to the relatively small cell sizes of children with diagnosed obesity and sleep disorders or diagnosed obesity and depression, these two effects might be limited. Comparing the parameter estimates, the strongest association is found for internalising disorders: 5.2% of our sample diagnosed as obese met symptom criteria for anxiety and/or depressive disorders. This prevalence rate was twice as high than that of children classified as non-obese. Regarding the studied disorders as indicators of psychological Total sample: n = 156,948 (no obesity 6-to 8-year-olds: n = 47,615, yes obesity 6-to 8-year-olds: n = 1,118; no obesity 9-to 11-year-olds: n = 48,207, yes obesity 9-to 11-year-olds: n = 2,048; no obesity 12-to 14-year-olds: n = 55,199, yes obesity 12-to 14-year-olds: n = 2,761). See method section for definition of disorders. Figures in italics indicate parameter estimates with z-values ≥ 2.1 (p < 0.05). Eschenbeck/Kohlmann/Dudey/Schürholz ill-being, our results (based on objective data) are in line with previous community-based studies using subjective questionnaire data [13, 25] . Our results (based on a large community sample) are also in line with mostly small clinical samples of obese children [17, 28, 36] . Moreover, gender and age group modified the results. Compared to boys, girls with obesity showed higher risks for externalising disorders and particularly internalising disorders (anxiety). In early adolescence (12-to 14-year-olds), the risk of internalising disorders (anxiety) was higher than in younger children with obesity. Research concerning gender and age differences that may influence the association between obesity and psychosocial well-being is rare. In line with our results, self-reported depressive symptoms or anxiety were most apparent in obese girls [31, 32, 43] . In a prospective study, Merten et al. [44] found that among adolescent females (but not males) the obesity status was associated with poorer psychosocial outcomes in young adulthood. Independent of obesity, studies on quality of life showed age and gender differences. Lower self-reported quality of life was associated with female gender and with increased age >13 years [9] . Our findings clearly suggest that the diagnostic investigation of obesity should include a thorough psychosocial evaluation. For obesity prevention and obesity intervention, it is important to understand comorbid health problems as well as potential interindividual influence factors (such as gender or age), both of which should be a focus in the respective programmes.
The present study supports the hypotheses of covariation of obesity and mental disorders (internalising disorders, externalising disorders, and sleep disorders) in a large communitybased sample of children and young adolescents. Generally, socioeconomic status is inversely related to adverse physical as well as mental health outcomes. Thus, children and adolescents with low socioeconomic status are more likely to be overweight and to be affected by psychological and behavioural difficulties [45] . Kohlmann and Weidner [46] demonstrated a moderating effect among young adults: BMI was positively associated with anxiety, but only among those with low socioeconomic status. Since our study lacks a valid measure of socioeconomic status, we are not able to determine the amount of variance of the association between obesity and (externalising) disorders that is explained by socioeconomic status. To analyse causal effects and to answer the question of whether obesity in childhood is related to the onset of mental disorders or (vice versa) whether mental disorders are a risk factor for developing obesity, more prospective longitudinal data is needed. There is preliminary evidence that obesity is a risk factor for developing depression in older adulthood [47] . However, prospective studies show that in adolescence, depression is associated with later weight gain and an increased risk of subsequent obesity [e.g. [33] [34] [35] 48] .
